Helicobacter pylon infection of the stomach is accompanied by a persistent polymorphonuclear leukocyte (PMNL) infiltrate of the mucosa. The aim of this work was to study the activation of human PMNL by substances produced by H pylon. Filtered H pyloon con-
Helicobacter pylori, which infects gastric epithelium, is closely associated with type B (or antral) gastritis and with peptic ulceration. Although the infection, if untreated, is chronic, it is characterised by high numbers of acute inflammatory polymorphonuclear leukocytes (PMNL) in the underlying superficial mucosa. 3 PMNL phagocytose and kill H pylori in vitro. ' Despite this, and a strong secretory and systemic antibody response to H pylori,7 the infection persists.
Host PMNL may be continuously attracted to the site of an infection by either damaged host tissue' or by the infecting organism itself. In general, products of bacterial origin known to activate neutrophils include formyl-methionylleucyl-phenylalanine (FMLP) and related peptides,9 endotoxin,'°whole cells, and cell wall components. However, no (Fig 1) . The response to FMLP is normally rapidly attenuated,'6 so that the rate of superoxide production three to four minutes after addition of FMLP (secondary rate) is typically 10% of the initial rate. Some test substances were found to block this attenuation, so secondary rates after FMLP stimulation were also recorded (Fig 1) .
HPLC
Some 40 ml of five day H pylori broth culture containing 1 6 x 107 cfu/ml and an equal volume ofcontrol medium were separately centrifuged at 3000 g for 20 minutes and filtered (0-2 ,um). Each filtrate was then acidified with trifluoroacetic acid to pH 2-5 and loaded onto a Sep-pak TM C18-cartridge (Waters Associates, Milford, Mass, USA). This was washed, eluted, and subjected to reverse phase HPLC analysis.'7 Fifty sequential 2 ml fractions were collected and lyophilised. They were reconstituted in 500 tl of PBS before bioassay and radioimmunoassay.
BIOASSAY OF HPLC FRACTIONS
Duplicate 100 p1 aliquots of HPLC fractions were used to challenge PMNL (0 5x 106) in aliquots of heparinised whole blood from human volunteers which had been pre-incubated for five minutes with cytochalasin B at 37°C. After incubation at 37°C for 10 minutes the cells were pelleted and the supernatant assayed for unsaturated vitamin B12 binding capacity (UBBC),'8 which, after subtraction of values in blanks, represents release of vitamin B12 binding protein from the specific granules of PMNL in response to the challenge.
The maximum possible UBBC was determined by performing the assay on supernatants from cells lysed in 0 5% Triton X-100, and results from challenged samples were expressed as percentages of the maximum. From a standard curve relating per cent maximal UBBC v log molar concentration of synthetic FMLP, bio- polymorphonuclear leukocytes is monitored at 550 nm. The initial rate ofsuperoxide production was measuredfor I minute, beginning 30 seconds after the addition oftest substance (=conditioned medium or Helicobacter pylori cells, solid line). This rate was expressed as a percentage ofthe initial rate stimulated by I pmolll N-formyl-methionylleucyl-phenylalanine (FMLP) which was added to the same cuvette 4-5 minutes after the testsubstance. The secondary rate (7 5-85 minutes) was also recorded. Broken line -controls (test substances=unconditioned medium). activity in each HPLC fraction was converted to FMLP equivalents.
RADIOIMMUNOASSAY OF HPLC FRACTIONS
The radioimmunoassay for FMLP was performed as previously described by one of the authors."' The antiserum used here was, however, from a different rabbit. It showed similar specificity to that previously reported, recognising only FMLP and closely related sequences (F-nle-leu-phe, F-met-leu-tyr), and showing minimal cross-reactivity with other formylated di-and tri-peptides and none with nonformylated peptides.
Results

ELISA RESULTS
Plasma containing a high titre of specific anti-H pylon IgG was obtained from six patients. H pylon was successfully cultured from biopsy specimens of three of these patients. The urease, Gram stain, and histology tests were positive for H pylori for five of them.
The ranking order of ELISA absorbances for the six positive plasmas was dependent to a degree on the antigen preparation employed, but the absorbances remained consistently higher than for negative plasma samples (Fig 2) . These results, and those of others,' suggest that antibodies from any positive patient would recognise antigen from any H pylon isolate. The data presented below are for H pylori and plasma from one patient (=patient 1, antigen preparation F in Fig 2) . Comparable results were found for other isolates. (no)) (7)
Positive serumt (mean (SD) 9-2 (9 9) 31-2 (15-9) (no)) ( the FMLP induced oxidative burst by a factor of 2-3 (Table II) .
EFFECT OF H PYLORI-CONDITIONED MEDIUM ON PMNL OXIDATIVE BURST
Filtered H pylori culture supernatants induced a variable but statistically significant oxidative burst from human PMNL (Table I ). In the presence of heat treated anti-H pylon plasma, conditioned media also prolonged the response to 1 ,umol/l FMLP by increasing the secondary oxidative burst rate 2-5 fold (Table I) . The initial rate, in response to 1 ,umol/l FMLP, was unaffected by anti-H pylon plasma (data not shown). Compared with PBS, unconditioned medium had no effect on PMNL. It did not stimulate PMNL oxidative burst activity, it had no effect on that induced subsequently by FMLP, and it did not cause leakage of intracellular lactate dehydrogenase (data not shown).20
EFFECT OF H PYLORI CELLS ON PMNL OXIDATIVE BURST
Washed H pylori cells, whether opsonised with anti-H pylori antibody or not, induced a small, highly variable, and consequently statistically insignificant oxidative burst. Opsonized H pylon cells did, however, increase the secondary rate of Unconditioned medium (mean (SD) 1-2(2-7) 1-6(2-9) 11-2(13-0) 10-2(11-4) (no)) (18) 
HpyLoriconditionedmedium(mean(SD) Fig 1) . Fractions from unconditioned medium showed minimal amounts of immunoreactivity (<30 nmol/l in the fractions). A number of fractions showed low values of UBBC bioactivity, and in fraction 13 a prominent peak was observed. This apparently UBBC bioactive material from unconditioned medium was not present in conditioned medium and was not immunoreactive. Also, unconditioned medium did not stimulate the PMNL oxidative burst (Table I) derived from H pyloni is also FMLP. Since both UBBC bioassay and immunoassay gave identical values in terms of FMLP equivalents, it is unlikely that other bioactive factors were present in the fraction.
The calculated FMLP equivalent concentration in the original culture supernatant was approximately 10-8 molIl, which is the lower limit for which a measurable oxidative burst can be detected.22 This may account for the variability that was observed in oxidative burst responsiveness to conditioned media.
FMLP is the best characterised PMNL chemotactic N-formylated peptide. These compounds are produced in vitro by E coli,9 Strepto-U_~~~~~2 coccus sanguis3 and other bacteria. '7 In tissues infected by these organisms, FMLP and related peptides are believed to be at least partly responsible for the resulting accumulation of inflammatory cells. These peptides are also produced by commensal flora in the colon. ' 
